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TERMS
ASTM American Society for Testing and Materials
BCSO Benton County Sheriffdéds Office
CAA CentralAccumulationArea
CHPRC CH2M HILL Plateau Remediation Company
CFR Code of Federal Regulations
cocC Chain ofCustody
DOE U.S. Department of Energy
DOE-RL U.S. Department of Energy, Richland Operations Office
DQA DataQuality Assessment
DQO DataQuality Objectives
DWMU DangerousVasteManagementnit
Ecology Washington State Department of Ecology
EPA U.S. Environmental Protection Agency
FWS Field Work Supervisor
HEIS Hanford Environmental Information System
HHE HumanHealth and th&nvironment
IQRPE IndependenQualified RegisteredProfessionaEngineer
MTCA Model Toxics Control AétCleanup(WAC 173-340)
PQL PracticalQuantitationLimit
QA Quality Assurance
QC Quality Control
RCRA Resource Conservation and Recovery Act of 1976
SAA Satellite AccumulationArea
SAP Sampling andAnalysisPlan
SWOC Solid Waste Operations Complex
VOA Volatile OrganicAnalysis
VSP Visual Sample Plan
WAC Washington Administrative Code
WIDS Waste Information Data System
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H.1 Introduction

The purpose of this plan is to describe Resource Conservation and Recovery Act (RCRA)/Hazardous
Waste Management AGHWMA), Chapter 70.10Revised Code of WashingtoRCW) closureprocess

for the221-T Railroad CutDangerousVasteManagementnit (DWMU), hereinafter called the

221-T Railroad Cut The 221T Railroad Cut idocated in the northiestportion of the T Plant Complex

in the 200 West Area of the Hanford Site (Figure H1he U.S. Departmentf &nergy (DOE) and

CH2M HILL Plateau Remediation Company (CHPRC), hereinatiled thePermittees, have agreed

with the U.S Environmental Protection Agency (EPA) and Washington State Department of Ecology
(Ecology)through a Consent Agreement and Fi@atler (EPA Docket No. RCRA(0-20130113)to

close this DWMU.The 221T Railroad Cuis no longerusedfor storageof dangerousr mixedwaste

and will be clean closed.

This closure plan complies wittlosure requirements in Washington Administrative Code
(WAC) 173-303-610(2) through WAC 17303-610(6) and WAC 173303-630(10).

Amendments to this closure plemustbe submitted as a permit modificati@guesin accordance with
Permit Gndition I.C.3.

Minor deviations from this closure plan must beradded in accordance with Per@ondition 11.K.6.

Closure requirements also follow Ecology guidance (Ecology Publicatioi #B45uidance for Clean
Closure of Dangerous Waste Units and Facilitieghis closure plan is designed to fulfill the elemerits o
the DataQuality Objectives (DQO) Process, as defined in EPA Publication EPA/2408001,Guidance
on Systematic Planning Using the Data Quality Objestr®cesdEPA QA/G4). A site-specific DQO
has been incorporated irttuis closure plan

This closure plan describes in detail the closure activities nhecessary to achieve closure performance
standards for the 2ZI Railroad Cut.Closure activities include

1 Removal of aldangerous and mixegaste

1 Records review (i.econtainer storage, operatirend inspection records) for documented spills
or releases afangerous or mixediasteand subsequent cleanup activities

9 Visual inspection to evaluate the likelihood of potential contamination of the soil
1 Sampling of soil to ensure closure figmance tandards arenet
1 Transmit closure certification to Ecology

Closure will be performed in accordance with the schedule provided in SE&ion
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Legend

Closing DWMU
..... Exterior Fence
G Exterior Gates

Figure H-1 T Plant Complex Overview, 221-T Railroad Cut
Dangerous Waste Management Unit

H.1.1 Unit Description

The 221T Railroad Cut is an uncovered gravel area with railroad tracks lowatgfthe north end of
the221-T Canyon Building outside of the 22l Railroad Tunnel.

The221-T Railroad Cut is approximateB4 m(309 fi) long by 15 m(50 ft) wide at tle fence and 10 m
(33 ft) wide at the 22T Railroad Tunnel entbr a total approximate area o857 nf(14,603 ff).
FigureH-2 shows the 22T Railroad Cut from Northeast 22ILRalroad Tunnel end to the fence.
Figure H3 showsanoverhead view of the 221 Railroad Cut.
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The 221T Railroad Cut was used to store mixed wasteQeiatralAccumulationArea(CAA) or
Satellite AccumulationArea(SAA) while being transferred into or out of the 2ZRRailroad Tunnel.
The 221T RailroadCut does not currently store dangeroumixed waste Future éngerous waste
container storage and treatment of dangeoousixed wasteavithin the 221T Railroad Cut is not
authorized.
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7 Figure H-2 221-T Railroad Cut Outdoor Container Storage Area (February 2018)

9 Figure H-3 Overhead View of 221-T Railroad Cut from Southwest (October 2017)
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H.1.2 Maximum Waste Inventory

No dangerous wastgermitted storage was identified duriagthe 221T Railroad Cut duringhe T Plant
operating records review; theredpmo maximum waste inventory is presentééeekly inspection
records ofCAAs andSAAsidentified that the 22T Railroad Cutnay have managed nondangerous,
dangerous, and mixed waste.

H.1.3 Personnel Safety and Training Requirements

Closure will be performeth a manerto ensure the safety efumanHealthand theEnvironment(HHE).
Health and safety requirements are addressed in Séttidl and training for facility and closure
personneis described in SectioH.1.3.2.

H.1.3.1 Health and Safety Requirements

Personnel will be trained ithe applicable safety and environmental proceddescribe in Tabe H-1.
Personnel will be equipped with personal protective equipnteatsonnel will perform all field
operations and any necessary closure activities in lkamee withapplicablehealth, safetyand
environmental procedures and requirements.

Prejob briefings will be performed to evaluate activities and associated hazards by considering
following factors

Objective of the activities

Individual tasksa be performed

Hazards associated with the planned tasks

Environment in which the job will be performed

Facility where the job will be performed

Equipment and material required

Safety protocols applicable to the job

Training requirements fandividuals assigned to perform the work
Level of management control

1 Proximity of emergency contacts

= =4 =4 =4 =4 4 -4 -4 =4

H.1.3.2 Training Requirements

The Permittees have instituted training and qualification programs to meet training requirements imposed

by regulations, DOE omrts, and national standards such as those published by the American National
Standards Institute/American Society of Mechanical Engindessexample, the environmental, safety,
and health training program provides workers with the knowledge and fl¢kssary to execute
assigned duties safelyrermit Attachmenb, Hanford Facility Personnel Training Progrardescribes
specific requirements for the Hanford Facility Personnel Training Progfée Permittees will comply
with the training matrix shown iflable H1, which provides training requirements for Hanford Facility
personnel associated with the ZRRailroad Cut.

Projectspecific safety training will provide the knowledge and skillg¢ gasonnel need to perform work
safely and in accordance wiQuality Assurance (QA) requirement3raining records are maintained for
each employee in an electronic training record databHse Permitteés training organization maintains
the trainingrecords system

Addendum H12



WA7890008967
221-T Railroad Cut

Table H-1 Training Matrix for the 221-T Railroad Cut Dangerous Waste Mangement Units

Training Category Frequency Training Job Title/Position
I - b

Course Description® | of Training Type Non-T Plant | FWs TSPoc | Eco 1BED T Es
Personnel
or Visitor

General Training Annual GHFT, CPT X X X X X X

Building Emergency Annual ECT X X

ECO Training Initial oT X

Facility Health and Annual GHFT, CPT X X X X X X

Safety

Sampler Annual GHFT, CPT X

O©ooO~NO® O AW N P

=
o

a.TheT PlantComplex Dangerous Waste Training Plan provides a complete description of coursework in each training
category.

b. Training types defined iRermitAttachments.
c. This training is required only if workers are unescorted in the facility.

BED = Building Emergency Director FWS= Field Work Supervisor

CPT= Contingency Plan Training GHFT = General Hanford Facility Training
ECO= Environmental Compliance Officer OT = Operations Training

ECT = Emergency Coordinator Training SPOC= SinglePoint of Contact

FS=Field Sampler

H.1.4 Maintenance and Security during Closure

To maintain the 22T Railroad Cut in a compliant manrguring closure measurearetaken to ensure
inspections are performed and security and emergency preparedness activities are in place

H.1.4.1 Inspections

The 221T Railroad Cut will beclosedin a manner that demonstrates that all steps to prevent threats to
HHE have been met and will continue to be takafier closure activities have been completed, the
221-T Railroad Cut will be inspected annlyalintil Ecology approvethe site closure certification.
TableH-2 shows annual inspection requirements that will be performed

Table H-2 221-T Railroad Cut Inspection Schedule

Requirement Description | Frequency DWMU Condition*

Signage Annual Warning signs i present and clearly legible.

Sitei General Annual There is no evidence that unusual conditiexist
at the closing DWMU site.

*The storage arda empty ofdangerous and mixeslaste.i No wa st e iequivatent wards wilebé entered ol
the inspection log.
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H.1.4.2 Facility Security
The following sections document security measures in effect at the T Plant Complex
H.1.4.2.1 Security Provisions

Located within the 200 West Area of the Hanford Facitite, T PlantComplexcomplies with access
control and warning sign requirements pursuant to WWX&303-310(1) and (2)Security

Security measures are used to control access to the active portions of the Hanford Facility in accordance
with Permit Condition II.M Security

The entire Hanford Facility is a controlled access area as described in Permit AttagHdeentity The
security measures in Permit Attachment 3 and thespaitific security measures prevent the unknowing
entry, and minimize the possihjlifor the unauthorized entry, of persons or livestock

[WAC 173303-310(1)]

H.1.4.2.2 T Plant Complex Access Control

Unknowing entry and the possibility for unauthorized entry of persons or livestock onto the active
portions of the TPlant Complex are minimizedrisugh implementation and maintenance of the following
security measures

Access to TPlantDWMUs is controlled by an approximatedan (8 ft) high chainlink fence encircling

the operating boundaf{rigure H1). A two-part swinging chain link gate at thePlant main entrance is

open during operational hours to allow vehicle and personnel ingress to the parking lot and outdoor areas.
Signs are posted at the main entrance instructing all visitors to check in&tRitting. This gate is

closed and loakd when personnel are away from T Plahiternate vehicleaccesgatesfound abouthe
fencedperimeterareclosed andockedexceptwhenin use. Keysto gatesare controlled and accessible

only by authorized personne]WAC 173303-310(2)(c]

Upon arrival afl Plant visitorsare required to sign iat the 271T Building administration officeand
mustadhere to all personal protection requirements, and are subject to escorting protocols.

SectionH.1.3.2 providesthe personnel training requireants for TPlant Complex operators, workers, and
visitors.

Access to the 22T Railroad Cut is restricted by the T Plant Complex access controls described above.
H.1.4.2.3 Warning Signs

Warning signsUrsa watth oirgi idDdh nRjeerrs on n e | Keep Outodo ar
the TPlant Complex.ldentical signs are postedongthe perimeterfencelines at distances not to exceed

250 ft(76.2 metershetween signsPermitteesnust maintain warning signs at points described in this

closure plan and ensure that signs are written in English, legible from a dist@ickeef &pproximately

7.6m) or more, and visible from all anglesagproach [WAC 173-303-310(2)(a)]

H.1.4.3 Preparedness, Prevention, Emergency Procedures

T Plant preparedness, prevention, and emergency procedures are described in the following subsections.
Contingency information is contained in the Building Emergency Plan for Blant Complex, as well
asPermit Atachment 4Hanford Emergency Management Plan

H.1.4.3.1 T Plant Building Emergency Plan

The TPlant Complex is within the Hanford Facilityf.he Building Emergency Plan for thePTant
Complex describes facilitgpecific hazards and emergency planning and respdiise sitespecific
plan is intended to be used in conjunction viRdrmit Attachment 4lanford Emergency Management
Plan. If an emergency occurs, the-oall Building Emergency Director will be notified, and the

Addendum H14
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1 requirements associated with Permit Attaent 4 Hanford Emergency Manageme®iain, and the
2 T Plant Complex Building Emergency Plaiil be implemented.A copy of theT Plant Complex
3 Building Emergency Plais keptin theoperating record.
4 H.1.4.3.2 Hanford Emergency Management Plan
5  Permit Attachment 41anford Emergency Management Pladdresses site emergency management and
6  contingency plan requirements for the Hanford Facility.
7 H.1.4.4 Facility Recordkeeping
8  Historical recordshat describe&langerous and mixeglastemanagemendctivities within the 2247
9 Railroad Cutare retained in theperating record, which ensures proper availability and retention periods.
10 These records describe the source of the chemicals, quantity, and hazards associated with the chemicals
11 Recordswill be stored in either electronic or hardcopy formaacumentation and records, regardless
12  of medium or format, are controlled in accordance with internal work requirements and processes to
13  ensure the accuracy and retrievabibtifystored recordsRecords equired by th&ri-Party Agreement
14  (Ecologyet al., 1989Hanford Federal Facility Agreement and Consent Oyaéll be managed in
15 accordance with the requirements therein.
16 H.1.5 Facility Contact Information
17 221-TRai | r cCgpderGutor and Property Owner:
18 Doug S. Shoop, Manager
19 u. sS. Depart ment of Energy, Ri chl and Operations
20 P.O. Box 550
21 Richland, WA 99352
22 (509733256
23 221-TRai |l r .cCe@p €Euat or :
24 L. Ty Bl ackford, eRudsiviee®©Otf famarChi ef E x
25 CH2M HILL Plateau Remediation Company
26 P.O. Box 1600
27 Richland, WA 99352
28 (5095366
29 H.2 Closure Performance Standards
30 The 221T Railroad Cut will be closed in a manner that complies with the closure performance standard
31 in WAC 173-303610(2(a) and(b) and therefore, achieves clean closufihe objectives of closure
32  activitiesfor the 221T Railroad Cufare as follows:
33 1 Minimize the need for further maintenance
34 1 Control, minimize, or eliminate to the extent necessary to protect HHEclossire escape of
35 dangerous waste, dangerous constituents, leachate, contaminated runoff, or dangerous waste
36 decomposition products to the ground, surface water, groundwater, or atmosphere
37 1 Remove all waste and waste residues and properly dispose of thetCRA permitted disposal
38 facility.
39 1 Perform soil sampling and analggtb ensure soils in the 2Z1Railroad Cut meet standard
40 Model Toxics Control ActMTCA) cleanup levels, and remove any soils contaminated above
41 these levels.
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1 Return the land to th@ppearance and use of surrounding land areas to the degree possible given

the nature of the previous dangerous waste activity
H.3 Closure Activities
The 221T Railroad Cut will becleanclosed
The following closure activities are required to achieveandy clean closure

1 Remove all dangerous and mixed waste inventory (completed; SecHd).

1 Review dangerous and mixed waste container storage, operating, and inspection records for

documented spills or releases of dangerous or mixed waste duriodgspefiwaste storage and
subsequent cleanup (completed; Sectiod2).

1 Perform a visual inspection of the soil and gravel surface to idetatifgerous or mixed waste
related staining to identify potential for focused sample locations (completed; Se&idn

Performsoil sampling (Sectioid.4.4).

Confirm analytical results frormoil samples meet closure performance standards (Séttog).
Identify and manage contaminated environmental media (Sd¢i88).

Identify and manage waste generated duclogure (Sectioid.3.6).

9 Transmit closure certification to Ecology (Sectldrb.3).

= =4 =4 =4

H.3.1 Removal of Wastes and Waste Residues

No dangerousr mixed wastés currently stored at the 2ZILRailroad Cut The 221T Railroad Cut will
not be used fostorageof dargerousor mixedwaste in the future.

It is unknownif dangerous omixed waste residues goeesentt this DWMU. There are no containers

in the 221T Railroad Cut where dangerous or mixed waste could be present. There are rails running
though the DWMU.If dangerous omixed waste residues are found during clean closure activities, then

theresidues will beemoved andnanaged as newly generated waste in accordance with Sidc3ién
H.3.2 Operating Records Review and Visual Inspection
To support the developent of this closure plan and tBampling andAnalysisPlan (SAP), a review of

the TPlant Complex container storage, operating, and inspection records was completed and submitted to

the operating recordThe records ndew included the followingperating record documents: facility

operating logbooks (including spill reports), and waste management inspection and surveillance records.

The operating records that were reviewed focused on the periog) dutive waste storage for the

T Plant Complex (i.eJanuary 1985 through June 2013) including
1 271T Cage

211-T Pad

221-T Sand Filte Pad

277-T Outdoor Storage Area

277-T Building.

221-T Railroad Cut

2706 TB Tank System

221-T Pipe Gallery Storage

221-T R5 Waste Storage Area

221-T Tank System

= =4 =4 =4 =4 4 -4 -8 4

Addendum H16



WA7890008967
221-T Railroad Cut

Therecords review extended past the active waste storage period to JundBéIords review
indicated no releases of dangerousnixedwastein the221-T Railroad Cut.Table H3 provides a
summary of the records review

Waste managemergcordsreviewed in Table H3 included both thelosing221-T Railroad Cut and the
loading and unloading area of the opera2d-T Railroad Tunnel as one combinaca Those records
indicated that there waksngerou®r mixedwaste presemnwithin thecombined areaHowever, historical
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facility operationgndicate only equipment was stored within the-Z2Railroad Cut prior to being
moved into the 22T Railroad Tunnel. Dangerous or mixedste wa®nly storedoutside othe

operating221-T Railroad TunneDWMU.

Since the221-T Railroad Cutvas notpermittedfor dangerousr mixedwaste storage, this area lacks
sufficient documentation to cleaiiigentify thetarget analytes for confirmation samplinbherefore, as a
conservative measure, the target analyteg&221-T Railroad Cu(shown inTable H4) were derived
from the collective list of all dangerous waste codes identified during the records review &fidme T

ComplexDWMUs.

Table H-3 Operating Records Review Summary

Document Title Document Type | Timeframe of Records Items of
Reviewed Concern
Start Date | End Date Noted
T Plant Daily Operating Logbook Logbook 01/02/1985 | 06/22/2010 No
T Plant Operation Logbook Logbook 07/27/2010 | 04/07/2011 No
Waste Management Area Dallyspection Datasheet 08/29/2005 | 12/01/2005 No
Data Sheet
Waste Management Area Daily Inspection | Datasheet 10/01/2007 | 04/22/2013 No
Data Sheet
Weekly Surveillance Logl00-day Storage | Log sheet 06/07/1991 | 12/20/1999 No
Areas and Satellite Accumulation Areas
Treatment Facility Waste Management Inspectiondata and| 01/2000 12/2002 No
Weekly Inspection Log Sheet logsheets 01/2005 12/2007
Treatment Facility Waste Management Are
Daily Inspection Log Sheet
Treatment Facility Waste Management Are
Weekly Inspection Data Sheet
Treatment Facility Waste Managemémea
Daily Inspection Data Sheet
Weekly Waste Area Surveillance
T-Plant Daily Waste Management Area
Inspection Data Sheet
Waste Management Area Daily Inspection | Inspectiorsheets 01/2003 122004 Yes*
Report
Weekly Waste Are&urveillance
T-Plant Weekly Waste Management Area | Datasheet 10/18/2007 | 06/12/2013 No
Inspection Data Sheet

*ltem of concern was a container of Insulkoteaking in 271T Cage. Product was determined to be nonregulated materie

d|nsulkote isa registered trademark of Industrial Insulation Group, LLC, Brunswick, Georgia.

Addendum H17




O N OO0 AWN P

WA7890008967
221-T Railroad Cut

For the purposes of focused sampling, a visual inspection was performed on September 18, 2013, to
identify whetherany staining was present that could be related to dangerouxed wastestorage

No unusual or suspestaining was identified during the visual inspection; therefore, only confirmation
sampling and analysis to verify clean closure will be performed.

Supporting documentation for the visual inspectionétudedin Attachment AT Plant 221T Railroad
CutVisual Inspection Supporting Documentation

H.3.3 Unit Components, Parts, and Ancillary Equipment

The221-T Railroad Cutonsists ofencing,railroad tracks and gravel surfaces and does not have any unit
components, parts, or ancillary equipmieieintified forremoval as part of closure.

H.3.4 Decontamination

Soil decontamination activities are not planned for the RRhilroad Cut.Equipment used during
sampling will be decontaminated foruse or disposed of and managed as newly generated waste in
accordance wit SectiorH.3.6. A small temporary decontamination area (approximately 10 by 20 feet)
may be established near #21-T Railroad Cut.This area will be constructed of Visquéeror an
equivalent material, and will be used for decontamination of sampimgrent, personal protective
equipment, and other miscellaneous small equipment used during sampling &ffoets.
decontamination of equipment is completed, the Visgaeenequivalent material and rinsatél be
removed and managed as newly generated waste in accordance with I9&c6on

H.3.5 Identifying and Managing Contaminated Environmental Media

The records review and visual inspection outlined in Seé¢ti@2did not identify any releases of
dangerousr mixed waster the presence ataining that could be relateddangerous omixed waste.
Contaminated environmental media (sodinoval is not anticipatedHowever, contaminated soil will be
remediated at grid sampling locat{shwhere analyticatesults indicate contamination.

If contamination above closure performance standaridentified then the nature and extent of
contamination will be evaluate®oil surrounding the grid sampling node that identified soil
contamination, will be removeaap to 4.6 m (15 ft) below the surface amgto the adjacent sampling

node location.Contaminated soil will be removed using equipment capable of removing the quantity of
material required to complete removal and close the DWMdontamination existaithe sdideeper

than 4.6 m (15 ft}the Permitteeshall collaborate with Ecology for a path forward on closure

Contaminated soil will be managed as a negéyperated waste strear@ontaminated sovill be
managedn accordance with all applicabtequirements of WAQ73-303-170,Requirements for
generators oflangerouswvaste through173-303-230, Specialconditions [WAC 173303-610(5)]

Thecontaminated soil will be containerized, labeled, sathpled for wasteharacteriation
Contaminatedoil will be placed inJ.S. Department of Transportatiasompliant containers and sentao
RCRA permitteddisposafacility or staged aCAAsin accordance withll applicable requirements of
WAC 173303200, Conditions for exemption for a large quantity gesttor that accumulates dangerous
waste Contaminated sosubject taherequirements of WAQ73-303140,Land DisposalRestrictions
(which includes by reference 4ibde of Federal RegulationSFR] 268) will be characterized,
designatedandstored or treated, as applicable, prior to disposaRERA permitteddisposal facility.

H.3.6 Identifying and Managing Waste Generated During Closure

There are nmewly generatedvaste streamanticipated for th21-T Railroad Cut.However,in the
unlikely event that waste is generatedwly generated waste will bmanagedn accordance with all
applicable requirements of WAT73-303-170throughWAC 173-303230. Once waste characterization
results are received]l waste will be designated and shippe@ ®CRA permittedacility for treatment,
storage or disposabDangerous anthixedwaste will be treated, if necessary, to meet land disposal

Addendum H18



O©oo~N OO 01 AW NP

WA7890008967
221-T Railroad Cut

restrictions in WACL73-303-140(whichincorporatedy reference 4CFR 268), then ultimately
disposed of iraRCRA permittedvaste disposal facility.

Management and disposal of waste generated during closure will be documented and included as part of
the clean closure certification documentation (Sedddn3).

H.3.7 Closure Performance Standards for Soil
The presumed exposure pathways that are considerdwef@R1T Railroad Cutre:

1 WAC 173-340-740(3),Model ToxicsControl Act (MTCA)d Cleanup Unrestrictedland usesoil
cleanupstandards MethodB (cancer and noncancer), titainsiders human health based on
direct soil contact

1T WAC 173340-7402), Table740-1, Method ASoil CleanupLevels forUnrestrictedLandUses
(WAC 173340-900), which includes closure performance standards for human health based on
unrestricted land useMTCA MethodA is only used if MTCA Method is not available in the
Cleanup Levels and Risk Calculation tables

1 WAC 173-340-747,Deriving soil concentrations fogroundwaterprotection that notes soil
concentrations protective of groundwater

1 WAC 1733407493,Sitespecificterrestrial ecological evaluationproceduresthat considers
ecological indicators (plants, biota, wildlife) in Tal149-3, Ecological Indicator Soil
Concentrations (mg/kg) for Protection of Terrestrial Plants and AnifvalkC 173-340-900).

1 WAC 173-340-750,Cleanupstandards tgorotectair quality, that describes human health risks
due to fugitive vapors and dust

Of the exposure pathways listed above, MTCA Method B direct soil contact, or Method A as applicable,
is always conglered a complete and viable exposure pathway for all soil samlesexposure pathway

for soil protective of groundwater assumes that water or rainwater on a surface has an avenue to percolate

through the surfacef underlying soil to groundwateiThe scenario for ecological indicators requithat
vegetation, biotaand wildlife be present in order for the pathway to be complBte.exposure scenario
for inhalation of fugitive vapors and dust assumes a complete pattmvashwould begin with a source
of contaminated media and end with a receptor

Of the viable exposure pathways, the most conservative closure performance standard is selected.
PerWAC 173-340-740(5)(c), the closure performance standard value cannot be iheldallbwing:

1 Hanford Site background
1 Laboratory practical quantitation limit (PQL) found in the CHPRC laboratory contracts

If a closure performance standard is below both values, the higher of these two values is selected.

Four exposure pathways wemnsidered complete pathwags221T Railroad Cud direct soil contact,
soil levels protective of groundwater, ecological indicator soil concentrations for protection of terrestrial
plants and animals, and human health risks due to fugitive vapors and dust.

Soil grabsamples will be collected following the grid sampling design described in Set#ighl Soil
sampling and analysis will be conducted in accordance with the closure plan SAP located inH5&ction
Analytical results of grid samples will lewaluatedn the Visual Sample Plan (VSPdata analysis
function to generate the Data Analysis Rejamd followthe MTCA threeparttest(also described in
SectionH.4.4.]) to determine if closure performance standards (Tablé Ithve been metA copy of the

1visual Sample Plan is a product of Pacific Northwest National Laboratory (PNNL), Richland, Washington.
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VSP Data Analysis Report is to be provided to Ecology within 30 days of receipt of the final laboratory
analytical report.

If target analyteslo not meetlosure performance standards, then the contaminated soil will be
remediated andonfirmatorygrid sampling will be conducted in accordance v@dttionH.4.4.3to
ensure the closure performance standards are achievid@ femaining soil.If failed constituents of
concerndo not meetlosure performance standards after soil remediation thigdPermittees will meet
with Ecology to determine a path forward for closufée sample design for grid soil samples is
discussed in Section H.414.

H.3.8 Development of Closure Performance Standards

The target analytes considered for evaluation during @oasampling and analysis were derived from a
list of all waste codes identified at othePTant closure DWMUsTableH-4 provides the closure
performance standards for soil for each individual target analyte associated with the dangerous waste
codes idernfied. A list of closure performance standard values for all exposure pathweensovided to
Ecology in July 201ascorrespondence from DOE (&MRP-0217,fiDangerous Waste Management
Unit [DWMU] 277-T Building Closure Plan Comment Disposition, and &enlance Standards for

Future Solid Waste Operations Complex [SWOC] Closure Bjamal which Ecology acknowledged
(17-NWP-100,iDangerous Waste Management UDWMU] 277-T Building Closure Plan Comment
Disposition and Performance Standards for FuturedlS@hste Operations ComplE8WOQ(J Closure

Plan®). Values in Table H4 have been adjusted to remove nonviable pathways as noted above.

Table H-4 Closure Performance Standards for Soil and Analytical Performance
Requirements

CAS Waste Analyte Closure Performance Standards PQLP
Number Code(s)? Value Basis (ma/kg)
(mg/kg)
SW-846 Method 6010 Accuracy Requirement +20% Recovery®
Precision Requirement 035 RPD
7440382 D004 Arseni¢ 2.00E+01 |Background 1.00E+01
744039-3 D005 Barium 1.32E+02 |Background 5.00E+00
7440439 D006 Cadmium 6.90E01 GroundwateProtection |5.00E01
743992-1 D008 Lead 5.00E+01 |Ecologicali Plants 5.00E+00
7782492 D010 Selenium 1.00E+01 |PQL 1.00E+01
744022-4 D011 Silver 2.00E+00 |Ecologicali Plants 1.00E+00
131462-1 (P120 Vanadium pentoxide 8.51E+01 |Background 5.00E+00
(744062-2) (analyzed as vanadium)
SW-846 Method 6020 Accuracy Requirement +20% Recovery®
Precision Requirement O35 RPD
7440382 \D004 |Arsenice 2.00E+01 |Background \1.00E+oo
SW-846 Method 7196 Accuracy Requirement +20% Recovery®
Precision Requirement O35 RPD
18540299 ‘DOO? ’Chromium (Hexavalent) 5.00E01 ’PQL ‘5.00501
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Table H-4 Closure Performance Standards for Soil and Analytical Performance
Requirements

CAS Waste Analyte Closure Performance Standards PQLP
a
Number Code(s) Value Basis (mg/kg)
(mg/kg)
SW-846 Method 7471 Accuracy Requirement +20% Recovery®
Precision Requirement O35 RPD
743997-6 \ D009 yMercury 2.00E01 ] PQL \2.00501
SW-846 Method 8015 Accuracy Requirement +30% Recovery®
Precision Requirement O30 RPD
67-56-1 ‘ F003 ‘ Methanol 6.43E+01 ‘ GroundwateProtection‘ 5.00E+01
SW-846 Method 8260 Accuracy Requirement +30% Recovery®
Precision Requirement 020 RPD
67-64-1 FO003 Acetone 2.89E+01 |GroundwateProtection|2.00E02
71-43-2 D018, FOO5Benzene 2.82E02 GroundwatelProtection |5.00E03
71-36-3 F003 n-Butyl alcohol 3.31E+00 | GroundwateProtection|2.50E01
(1-Butanol)
75150 FO0O05, Carbon disulfide 5.65E+00 | GroundwateProtection|5.00E03
(P022
56-23-5 D019, Carbon tetrachloride 4.60E02 GroundwateProtection |5.00E03
F001, FOO2
67-66-3 D022 Chloroform 7.50E02 GroundwatelProtection|5.00E03
108-90-7 F002 Chlorobenzene 8.74E01 GroundwateProtection|5.00E03
108-94-1 F003 Cyclohexanone 1.74E+02 | GroundwatelProtection| 1.00E01
123911 (U108 1,4-Dioxane 1.00E+01 |Human HealthDirect |5.00E01
Contact(cancer)
141-78-6 F003 Ethyl acetate 2.97E+01 |GroundwateProtection|5.00E+00
100-41-4 F003 Ethylbenzene 2.28E+00 |Inhalation(cancer) 5.00E03
60-29-7 F003, Diethyl ether 6.85E+00 | GroundwateProtection|1.00E02
(U117 [ethyl ether, ethoxyethane, or
1, -Gxpbis-ethane]
78831 FO05 Isobutanol 9.70E+00 | GroundwateiProtection|5.00E01
(Isobutyl Alcohol)
78933 D035, Methyl ethyl ketone (MEK) | 1.96E+01 | GroundwatelProtection| 2.00E02
F005 (2-Butanone)
108101 F003 Methyl isobutyl ketoe 2.73E+00 |GroundwateProtection|2.00E02
(4-Methyl-2-Pentanone)
75-09-2 F001, FOOZ2 Methylene chloride 2.18E02 GroundwateProtection|5.00E03
127184 D039, Tetrachloroethylene 5.30E02 GroundwateProtection |5.00E03
F001, FOO2
109999 (U213) Tetrahydrofuran 3.00E+01 | Groundwater Protectio1.00E+1
10888-3 FO005 Toluene 4.65E+00 | GroundwateProtection|5.00E03
71-55-6 FO001, 1,1,2Trichloroethane 1.58E+00 | GroundwateProtection|5.00E03
F002,
(U226
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Table H-4 Closure Performance Standards for Soil and Analytical Performance
Requirements

CAS Waste Analyte Closure Performance Standards PQLP
a
Number Code(s) Value Basis (mg/kg)
(mg/kg)
79-00-5 F002 1,1,2Trichloroethane 2.78E02 GroundwateProtection|5.00E03
79-01-6 D040, Trichloroethylene 2.64E02 GroundwateProtection |5.00E03
F001, FOO2
76131 F002 1,1,2Trichloro-1,2,2 1.11E+04 | GroundwateProtection|1.00E02
trifluoroethane
75694 F002 Trichlorofluoromethane 2.85E+01 | Groundwater Protection1.00E02
7501-4 D043 Vinyl chloride 1.00E02 PQL 1.00E02
133020-7 F003 Xylenes(total) 1.46E+01 | GroundwateProtection|1.00E02
SW-846 Method 8270 Accuracy Requirement £30% Recovery®
Precision Requi femen
111-44-4 (U025 bis (2-chloroethyl) ether 3.33E01 PQL 3.33E01
(dichloroethyl ether)
95-48-7 F004 o-Cresol 2.33E+00 | GroundwatelProtection| 3.33E01
reported as total creséls
9550-1 F002 1,2-Dichlorobenzene 7.03E+00 | GroundwateProtection| 3.33E01
(ortho-Dichlorobenzene)
121-14-2 D030 2,4-Dinitrotoluene 3.33E01 PQL 3.33E01
67-72-1 D034 Hexachloroethane 3.33E01 PQL 3.33E01
98-95-3 F004 Nitrobenzene 3.33E01 PQL 3.33E01
87-86-5 D037 Pentachlorophenol 6.60E01 PQL 6.60E01
11086-1 FO005 Pyridine 6.60E01 PQL 6.60E01
SW-846 Method 9012 Accuracy Requirement +20% Recovery®
Precision Requi femen
57-12-5 (P0O30Q Cyanides, Totél 1.92E+01 | Inhalation 1.00E+00
(soluble cyanide salts) (noncancer)
SW-846 Method 9056 Accuracy Requirement +20% Recovery®
Precision Requi femen
64-18-6 (U123 Formic Acid 7.20E+04 | Human Health Direct | 2.00E+00
(analyzed as Formate) Contact (noncancer)
Not Analyzed Not Analyzed
CAS Waste Analyte CAS Waste Code(s) Analyte
Numbers | Code(s) Numbers
75070 (Uooy Acetaldehyde 1338234 | (U160 MEK peroxide
75-36-5 (U006) Acetyl chloridé 79-46-9 FO05 2-Nitropropané
107-20-0 (P0O23 Chloroacetaldehyde 1314803 | (U189 Phosphorus
pentasulfide
110805 F005, 2-Ethoxyethandl N/A F001,F002 Chlorinated
(U359 fluorocarbon®

References: 2ZAMRP-0217,fiDangerous Wastelanagement Unit (DWMU) 27T Building Closure Plan Comment
Disposition, and Performance Standards for Future Solid Waste Operations Complex (SWOC) Closare Plans
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Table H-4 Closure Performance Standards for Soil and Analytical Performance
Requirements

CAS Waste Analyte Closure Performance Standards PQLP
a
Number Code(s) Value Basis (mg/kg)
(mg/kg)

17-NWP-100, iDangerous Waste Management Unit (DWMU) 27Building Closure Plan CommeBiisposition and
Performance Standards for Future Solid Waste Operations Complex (SWOC) Closute Plans

DOE/RL-92-24,Hanford Site Background: Part 1, Soil Background for Nonradioadivalytes
ECFHANFORD-11-0038,Soil Background for Interim Uss theHanford Site.
Ecology, 2013fissues associated with Establishing Soil Cleanup Levekr$enicd
Ecology, 209, Cleanup Levels and Risk Calculation (CLARC) Data Tables, Toxics Cleanup Program
Howardetal., 1991 Handbook of Environmental Degradatioat®s
SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Metfbdsl Edition; Final Updaté/.
WAC 173340,Model ToxicsControl Actd Cleanup
173-340-740,Unrestrictedland usesoil cleanupstandards
173-340-747,Deriving soil concentratons forgroundwaterprotection
Notes: Screening levels considered when developing closure performance standards were drawn from the following:

1 MTCA (WAC 173-340-740 Model Toxics Control AtCleanup, Unrestricted land use soil cleanup standards
(Ecology, 209 Cleanup Levels and Risk Calculations (CLARC) TafM=sy 2019 data tablesire most recentMTCA
MethodB values represent both cancer and noncancer human health risk values from direct soil THoatactst
conservative value of the two MethBdpublished values will be usedllethodA valuesare substituted whedTCA
MethodB valuesare not provided in the CLARC tables.

1 WAC 173-340-747. Sectiond describes the fixed parameter thpdmse partitiomig model. Whereapplicable, these
values were usedvalues selected were from the P5vadose zonelf values were not listed for 28, values from the
13 C vadose zone were used.

1 Background levels as published in EEBRNFORD-11-0038 Soil Background folnterim Use at the Hanford Sitand
DOE/RL-92-24, Hanford Site Background: Soil Background for Nonradioactive Analy@eskground values were
usedat the 90th percentile of calculated Hanford background values.

1 Closure performance standard valuesalbexposure pathways were provided to Ecology in July 2017 corresponc
from DOE (12AMRP-0217) and which values Ecologgknowledged (I-NWP-100). Values in this table have
beenadjusted to remove nonviable pathways.

1 Values taken from thabove resorces that fell below background levels were not considered.

a.Many of the chemicals listed in this table also have P and U waste codes associated with them (\8@39903,Discarded
chemicalproductslists). (1) These codes are listed in the talgdeduse it is unknown whether or not the waste container t
Afdi scarded chemica}l303081podititavasa chemialrcontaiAi@nt bfThd waste. (2) The P and U
designations do play a part in the determination of dangerous wastad¢iVAC 173303-100), as they indicate that chemic
as either acutely hazardous (P) or dangerous (U) waste based on toxicity and/or persistence calEolati@se reasons, tr
P and U codes are listed in parentheses.

b. Highest allowable PQL wilbe defined in the individual laboratory contract with CHPRCpractice, the laboratory PQL
values have the potential to be lower.

c. Accuracy criteria for associated batch matrix spike percent recovewetuation based on statistical control ofdedtory
control samples is also performefrecision criteria for batch laboratory replicate matrix spike analyses or replicate san
analysis.

d. Precision is determined by the laboratory based on historical data or statistically derived contrdlilimititsare reported
with the data.Where specifi@acceptance criteriare listed, thosacceptance criteria may be used in place of statistically
derivedacceptance criteria.

e. Arsenici The Hanford Site closure performance standard for arsenic is 20 mg/kg basettem(Ecology, 201Fjssues
Associated with Establishing Soil Cleanup Levels for Arsgnimlicating that the Method A soil closure performance
standard of 20 mg/kg can heed to define natural background levels when developing Method B soil closure performa
standards for the Hanford Sit@ne of the two methods (S'846 6010 or 6020) may be used.

f. Mercuryi Equation 7401 and Equation 742 from WAC 173340-740(3)(b)are used to calculate the MTCA Direct Contac
Human Health soil closure performance standafde MTCA human health direct contact soil closure performance stan
for mercury is calculated to be 24 mg/kg.
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Table H-4 Closure Performance Standards for Soil and Analytical Performance
Requirements

CAS Waste Analyte Closure Performance Standards PQLP
a
Number Code(s) Value Basis (mg/kg)
(mg/kg)

g. Cresold the closure performance standésdo-cresol will be reported as total cresasdotal of the three isomeric forms:
o-cresol,m-cresol, and fresol.

h. Cyanides Copper (P029), potassium (P098), and sodium cyanides (P106), as well as other cyanide salts not specifie
beanalyzedas total cyanide.

i. Acetaldehydend2-nitropropaneare listedwith inhalation value#n the CLARC Tables However, because the inhalation
pathway is not being addressed as part of this closuretpégrwill not beanalyzed.

j. Acetyl chloride, MEK peoxide, and phosphorus pentasulfide are not listed in the CLARC Tables. They would most like
inhalation hazards if presefitased on NIOSH chemical hazard dasa)they are not being calculated as closure performa
standards and will not be analgze

k. ChloroacetaldehydieNo previous records @nalysis on the Hanford Sit€AS is not listed inthe CLARC tables.
Chloroacetaldehyde is not listed in the CLARC Tables. It would most likely be an inhalation hazard if present, so it is
being calalated as a closure performance standard and will not be analyzed.

I. 2-Ethoxyethanol Due to the extremely short hdife of 2-ethoxyethanol (between 1&&d 672hours), its presence in soil
samples is highly unlikely; therefore, samples will nothdyzed for this constituentDegradation rates from Howaedal.,
1991,Handbook of Environmental Degradation Raiges420.

m. A CFC is an organic compound that contains only carbon, chlorine, and fluorine, produced as a volatile derivativeeyf
ethane, and propand&xamples of CFCs include 1,1t@chloro-1,2,2trifluoroethang(CFG-133) and trifluoromethane
(CFG11).

CAS = Chemical Abstract Services MTCA = Model Toxics Control Act
CFC= chlorinated fluorocarbon N/A = not applicable

CHPRC= CH2M HILL Plateau Remediation Company PQL = practical quantitation limit
CLARC = CleanupLevels and Risk Calculation RPD= relative percent difference

H.3.9 Conditions that will be Achieved when Closure is Complete

Upon completion ofheclosure activities,the2ZL Rai | road Cut -ws b6l st aemai

gravel and railroad tracks remaining in pla€nceEcology acceptthe clean closure certificatipa
permit modification request will be submitted to remove the PRlroad CutDWMU from the Permit.

H.4 Sampling and Analysis Plan

Sampling and analysis of the 2Z1Railroad Cutoil will be conducted to confirm whether closure
performance standards have best Sampling includeg4 grid (areawide) soilsamplegSection

H.4.4.7). Analysiswill be performed in accordance with the sampling and quality standards established

in this closure SAP.
H.4.1 Sampling and Analysis Plan Requirements

Soil sampling and analysis activities were designed using the EPA guidance document ERA22308R

Guidance on Choosing a Sampling Design for Environmental Data Collection for Use in Developing a

Quality Assurance Project PlgiPA QA/G5S) and Ecologyublication#94-111, and will be conducted
via this SAP. The objective othe samplingdescribed in this sectida to determine if the closure
performancestandardsTableH-4) established in this closure plan pursuant to WIAG-303-610(2)(b)(i)
and WAC173-303-610(2)(b)(ii) have been satisfied, demonstrating clean clositiee 221T Railroad
Cut
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Theclosure SAP details sampling and analysis procedures in accordan@/MWah6, Test Methods for
Evaluating Solid Waste: Physical/Chemical Methddsrd Edition; Final Update Mthe American
Society for Testing and Materials (ASTMhnnual Book of ASTM Standar@sSTM International, 2017)
and applicable EPA guidanc&ampling and analysis activities will meet applicable requirements of
SW-846, ASTM stadards, EPAapproved methods at the time of closufdis SAP was also developed
using guidance from Ecology Publication #B#1, Section 7.05ampling and Analysis for Clean
Closure, and EPA/240/B2/005.

H.4.2 Sampling and Analysis Schedule

Closure samplingnd analysis will be performed in accordance with the closure plan schedule located in
SectionH.6.

H.4.3 Project Management

The followingsulsections address project management and ensure that the project has defined goals,
participants understand the goals apgroaches used, and planned outputs are appropriately
documented.Project management roles and responsibilities discussed in this section apply to the major
activities covered under this SAP.

H.4.3.1 Project/Task Organization

The Permitteg areresponsible foplanning, coordinating, sampling, preparing, packaging, and shipping
samples to the contract analytical laboratofe project has the following key positions.

Regulatory Representative Ecology will assign an Ecology employeeRrsjectManager respaible
for oversight of the 22T Railroad Cut closure.

Project Manager and Technical Lead The CHPRC Project Manager provides oversight of closure
activities and coordinates with theS. Department oEnergy, Richland Operations Office (DGEL),
Ecology, and contract managemeht.addition, support is provided to the project technical lead to
ensure that work is performed safely and cost effectively.

The Project Manager (or designee) for the-Z2Railroad Cut closure sampling is resporesitar direct
management of sampling documents and requirements, field activities, and subcontractdt&asks.
Project Manager is responsible for ensuring that project personnel are working to the appreoedof
the 221T Railroad CuClosurePlan inthe Permit andfor providingupdaes tofield personnel.

TheProject Manager works closely with QA, Health and Safety and the Field Work Supervisor (FWS) to
integrate these and other lead disciplines in planning and implementing the work Bloegerogct

Manager also coordinates with D and the primary contractor management on all sampling

activities. The Project Manager supports D@ in coordinating sampling activities with the

Regulatory Representative.

Environmental Compliance Officer. The Environmental Compliance Officer provides technical
oversight, direction, and acceptance of project and subcontracted environmental work, and develops
appropriate mitigation measures with a goal of minimizing adverse environmental impacts.

Health and Safety The Health and Safety organization is responsible for coordinating industrial safety
and health support within the project, as carried out through health and safety plans, job hazard analyses,
and other pertinent safety documents required by fedenalbtean or internal primary contractor work
requirements.

Waste Management Lead TheWaste Management Lead communicates policies and protocols, and
ensures project compliance for storage, transportation, disposal, and waste tracking.
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Field Work Supervisor. The FWS is responsible for planning and coordindiiglg sampling
resources.The FWS ensures that samplers are appropriately trained and avaflddigonal related
responsibilities include ensuring that the sampling design is achievable, uodegstd can be performed

as specified.

The FWS must document all deviations from procedures or other problems pertaining to sample
collection, chain of custody (COC) protocols, analytes, sample analysis, sample tramsport
nonconpliant monitoring As appropriate, such deviations or problems will be documented in the field

logbook or in nonconformance report forms in accordance with internal corrective action procedures.

The FWS is responsible for communicating field corrective actions to the Progeetgér and for
ensuring that immediate corrective actions are applied to field activities.

Sample Management and ReportingT h e

Per mi

tteeods

sampling

sampling as well as laboratory analytical work, ensuringl#ftetratoriesconform tothe specifications of

SW-846 analytical methodologat the time of closureThe sampling organization receives the analytical
data from the laboratories, performs the data entry into the Hanford Environmental Information System

(HEIS) databaseand arranges for data validatiohhe sampling organization is responsible for
informing the Project Manager of any issues reported by the contract analytical laboratory.

Contract Laboratories. The contract laboratories analyze samples in accordancestiablished

procedures and provide necessary sample reports and explanation of results in support of data validation.

The roles described above make up the project organization structure (regarding sampling and analysis)

and interact in a manner showraghically inFigure H4.

___| PROJECTMANAGER |_ _ _ REGULATORY
r AND TECHNICAL LEAD REPRESENTATIVE
I
1
I
1
1
ENVIRONMENTAL
COMPLIANCE
OFFICER
WASTE SAMPLE
ol MANAGEMENT LD ORK MANAGEMENT
LEAD AND REPORTING

CONTRACT
LABORATORIES

Figure H-4 Sampling and Analysis Plan Project Organization
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H.4.3.2 Field Sampler Training/Certification

Training records of field samplers are maintained by the sampling organization, retaineelécttioaic
trainingrecorddatabase, or archived with operating recofeigld samplers will be collectingrabsoil
samples for analysis to determine if closure performance standards havedieen

H.4.3.3 Sampling Documents and Records

The Project Manager is responsible for ensuringttieaturrent version of the SAP is being used and
providing any updates to field personnel. Version control is maintained by the administrative document
control process. Changes to the SAP affecting the data needs will be submitted as a permit orodificati
request

Logbooks are required for field activities logbook must be identified with a unique project name and
number. The individual(s) responsible for logbooks will be identified in the front of the logbook and only
authorized persons may makerezd in logbooks.After review, logbooks will be signed ligefield

manager, supervisor, cognizant scientist/engineer, or mhponsible individualLogbooks will be
permanently bound, waterproof, and ruled with sequentially numbered Ragss wi not be removed

from logbooks for any reasorkntries will be made in indelible inkCorrections will be made by

marking through the erroneous data with a single line, entering the correct data, and initialing and dating
the changes

The Project Manages responsible for ensuring that a project file is properly maintaifbd.project file
will contain the records or references to their storage locatiblns following items will be included in
the project file, as appropriate:
1 Fieldlogbooks or opeational records
Global positioning system data
Sample authorization forms
Data forms
COC forms
Sample receipt records
Inspection or assessment reports and corrective action reports
Interim progress reports
Final reports
Laboratory datpackages
Data verification and validation reports

= =4 =4 =4 =4 4 -4 -4 -8 A

The contract analytical laboratory is responsible for maintaining, and having available upon tequest
following items

1 Analytical logbooks

1 Raw data anQuality Control (QC) sample records

9 Standard reference mater@lproficiency test sample data

9 Instrument calibration information

Records may be stored in either electronic or hard copy format. Documentation and records, regardless
of medium or format, are controlled in accordance witarnal work requirements and processes to

ensure the accuracy and retrievability of stored records. Records required byRaey Agreement

(Ecology et al., 198%anford Federal Facility Ateement and Consent Ordawill be managed in

accordance with the requirements therein.
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H.4.4 Sampling Design and Analysis

The sampling design includes input parameters used to determine the number and location of samples.
The primary purpose of sampling thel s®to determine if analytical resultseetclosure performance
standardsTableH-4).

H.4.4.1 Sampling Process Design

This SAP takes guidance from Ecology Publication-#24, Sectiory.0, to determine the type of
sampling design that will besed to demonstratclean closureWhen designing the sampling plan,
areawide (grid or random) sampling methods were consideféx basis for grid (areaide) sampling
is described in the following paragraphs

Grid (Area-Wide) Soil Sampling. Ecology Publication #9411, Section7.2.1,Area Wide Sampling
identifies that grid sampling is appropriate when the spatial distribution of contamination at or from the
closure unit is uncertainEcology Publication #9411, Sectiory.3,Sampling to Degrmine or Confirm

Clean Closurgidentifies the grid sampling approach as generally appropriate for sampling to determine
or confirm whether closure performance standardsnate

In grid samplinggrabsamples are collected at regulasiyaced intervalgalled sample node locations)
over an areaAn initial location or time is chosen at random, and then the remagaimgle node
locations are defined so that locations are at regular intervals over an areaGgddjampling is used to
search for hospots and to infer means, percentiles, or other parameters and is useful for estimating
spatial patterns or trends over timEhis design provides a practical method for designagiradpsample
nodelocations and ensures uniform coverage of a site, ami;ocess.

The quantity and location of sampledesfor the soilandgravel areas within the 221 Railroad Cut

were determinedsingthe VSP softwareVSP is a tool used throughout Washington State and nationally
that statistically determines the quignbf samples required to accept or reject the null hypothesis based
on input parameters specific to the unit or ar&anull hypothesis is generally assumed true until
evidence indicates otherwis@he null hypothesis, as defined in WAC3340-200, Definitions, for

221-T Railroad Cut is that soil is assumed to be above closure performance standards as defined in
Sectiors H.3.7and H.3.8 Therefore, the soil is presumed to be contaminaRajection of the null
hypothesis means results of field sampling and laboratory analysis indicated thegetsilosure
performance standards.

Should sampling and analysis provide a basis that the null hypothesis can be accepted, such an event will
be considered annexpecteavent during closure, and the soil would then be identified as contaminated
environmental media and managed in accordance with SétBoh

For grid sampling determination in VSP, both parametric and nonparametric equatiars rely
assumptions about the data populatidgpically, however, nonparametric equations require fewer
assumptions and allow for more uncertainty about the distribution of Ad&natively, if parametric
assumptions are valid, the required number of $asrip usually less than if a nonparametric equation
was used.

For the 221T Railroad Cut, data assumptions were based on a DQO process performed in accordance
with EPA/240/R02/005 VSP parameter inputs, which are based on the DQO process, are detailed
(TableH-5).
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The decision rule for demonstrating compliance with the MTG/AC 173340)Method B closure
requirements includes a thrparttestcompaessample results to the closure performance standards:

1 The 95% upper confidence limit on the trueadatean must be less than the MTCA Method B
closure performance standard.

1 No sample concentration can be more than twice the closure performance standards.
1 Less than 10% of the samples can exceed the closure performance standards

Using a nonparametric test and the input parameters identifiezbieH-5, VSP calculated that

24 samples would adequately describe the populat@ith this level of confidence in the population
description, the null hypotheses could be rejected Ve 8onfidence and ensure that a site would not
be mistakenly released as clean (uncontaminafEg. VSP software compares the site mean to a fixed
threshold in order to accept or reject the null hypothd3ita will be evaluated to ensure that lessitha
10% of the individual values exceed MTCA (WAC3-340) Method B closure performance standards
and that no values are more than twice the closure performance standard.

Grid samplenodelocations were detmined using thgrid with a random start sampling method run in

the VSP softwareStatistical analysis of systematically collected data is valid if a random start to the grid
is used.The dimensions of the 221l Railroad Cut were entered into VSP to determine theitotabf

the samplenodes The triangular grid sampling layout was determined to have an even distribution over
thesoil and graveareas within the 22T Railroad Cut; thus, providing the most representative data set
including coverage of the middle pami of the sampling areda he 24 samples will be taken from the

node locations indicated by the VSP software (showfignreH-5) and will be assigned sample location
identifications and sample numbers using the HEIS database.

The first node location ishosen at random by the VSP software, and the subse@satple locations
are assigned by the VSP software using a triangulasgmplingmethod to achieve an even distribution.

Supporting documentation for the VSP software sampling designatiorms/idgd in Attachment B
T Plant 221T Railroad Cut Visual Sampling Plan Supporting Documentation
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Table H-5 Visual Sample Plan Parameter Inputs for Grid (Area-Wide) Soil Sampling

Parameter

Value

Basis

Primary Objective of the
Sampling Design

Null Hypothesis

Compare a site meam median to a fixed threshold.
The basis is that the null hypothesis is true (site is
contaminated). Clean closure requires rejection of the 1
hypothesis.Rejecton of the null hypothesis.

Type ofSampling Design

Nonparametric

Data are not assumed to be normally distributed.

Working Null
Hypothesis

The mean value
exceeds the threshol

The null hypothesis assumes that the site is dirty requiri
the sampling and analysis to demonstrate thratafistical
analysis that the site is clean (MTCA [WAC 1330]
Method B closure performance standards).

Grid Sampling Pattern

Triangular

A triangular pattern provided an even distribution of san
locations over soil and gravel areas within the-221
Railroad Cut.

Standard Deviation (S)

45%

This is the assumed standard deviation value relative to
unit action level for the sampling are@he value of 4% is
conservative, based on consideration of past verification
sampling. (Number of samples calatkd increases with
higher standard deviation values relative to a unit action
level.)

Del ta ( m)

40%

This is the width of the grey regiott is a userdefined
value relative to a unit action leveThe value of 4%
balances unnecessary remediation wdtst sampling cost.
A Type Il error with the grey region would result in clean
of a site that is already clean.

Al pha (U)

5%

This is the acceptable error of deciding a dirty site is cle
when the true mean is equal to the action leitds a
maximum error rate since dirty sites with a true mean ak
the action level will be easier to deteét.value of 5% was
chosen as a practical balance between health risks and
sampling cost.

Bet a

(b)

20%

This is the acceptable error of decidaglean site is dirty
when the true mean is at the lower bound of the gray
region. A value of 20% was chosen during A0
process as a practical balance between unnecessary
remediation cost and sampling cost.

MARSSIM sampling
overage

20%

MARSSIM suggests that the number of samples should
increased by at least 20% to account for missing or
unusable data and uncertainty in the calculated valoe of

Reference EPA 402R-97-016, Mult-Agency Radiation Survey and Site Investigation MafM#RSSIM).
WAC 173-340,Modeltoxicscontrol actd cleanup

DQO = data quality objective

MTCA = Model Toxics Control AétCleanup
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Figure H-5 Grid Sampling Locations

H.4.4.2 Sampling Methods and Handling

Thegrabsample matrix will consist of soil collectedétean sample containerSoil will be collectedcat

a depth of no more than 15 ¢éin.) below ground surface, unless staining or discoloration indicates
contaminatioris below that depthFor the purpose of this SAP, ground surface is defined as theeaxkp
surface layer once loose gravel has been remoRede the soil is collected, the sampled media will be
screened to remove material larger thaproximately2 mm (0.08 in) in diameter, which allows for a
larger surface are@m-volume ratio This ratio increases the likelihood of identifying any potential
contamination in the sample.

To ensure sample and data usability, sampling will be performed in accordance with established sampling
practices, procedures, and requirements pertaining to samigetionl, collection equipment, and sample
handling. Sampling includeghe following

1 Preparation and review of sampling paperwork such as COCs or. labels

i Sample container and equipment preparation

9 Field walkdown of sample area (includesating andmarking sample locations)
1 Sample collection

1 Sample packaging and shipping

Sample preservation and holding time requirements are specifiledbieH-6. Theserequirements are in
accordance with the analytical method specifi€tle final container typand volumes will be identified
on the sampling authorization form a@@Cform.
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Table H-6 Preservation, Container, and Holding Time Requirements for Soil Samples

EPA Analysis (Analytes) Preservation Holding Time Bottle
Method Type
6010 ICP-AES (Metals) None 180 days G/P
6020 ICP-MS (Metals) None 180 days G/P
7196 Colorimetric (Hexavalent Cool O ¢ 30days prior to extraction; G/P

Chromium) 7 days after extraction
7471 Cold Vapor Atomic Absorption | Co o | O ¢ 28days G/P
(Mercury)
8015 GC/Flame lonization Detector | Coolto O °® | 14 days G
(Non-halogenated Organics
[Methanol])
8260 GC/MS (Volatile Organic Frozen* 14 days G
Compounds)
8270 GC/MS (Semivolatile Organic [Co o | O { 14 days prior to extraction; Amber
Compounds) 40 days after extraction Glass
9012 Colorimetric (Total Cyanide) [Co ol O 14 days from sampling to G/P
extraction; 4Gays from
extraction to analysis
9056 lon Chromatography (Inorganici C o o | O ¢ 28 days G/P
Anions [Formic Acid as
Formate])

Reference: S\VB46, Test Methods for Evaluating Solid Waste: Physical/Chemical Metiddsl Edition; Final Updat®'.
*Preservation techniques for soil samples collected include refrigeration immediately following collection (placingmeh ice

freezingovernight prior to shippingHolding times are from sampling to analysis unless specified otherwise.
AES = atomic emission spectrometry ICP = inductively coupled plasma

EPA=U.S. Environmental Protection Agency MS = mass spectrometry

GC = gas chromatography G/P=glass/plastic

A sampling and dattracking database (e.g., HEIS) is used to track the samples from the point of
collection through the laboratory analysis procd4klS sample numbers are issued to the sampling
organization for the projecttach sample is identified and labeled with a unique HEIS sample number.

To prevent potential contamination of the samples, clean equipment will be used for each sampling
activity. Equipment used during sampling will be decontaminated or disposed of and managed as newly
generated waste in accordance with Sedtdh6. Level | EPA precleaned sample containers will be

used for samples collected for chemical analy€isntainer zes may vary, depending on laboratory
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specific volumes/requirements for meeting the PQL.

The date and time of sample collection, #meisample location, depth, and corresponding HEIS numbers
i n A tustaly saldengp ¢évidande sape) willeoe affixeldmg b o o k .

wi ||

be document ed

each sample container (except Yaylatile OrganicAnalysis [VOA] sample containers) or the sample
collection package in such a way as to indicate potential tampérheycustody seal will be inscribed

with the

sampl er 6s

Custody tape s ot applield diceetly te VOA sample containers based

on the potential for affecting analyte results or fouling of laboratory equipnidiernatively, VOA vials
are placed in a sealable plastic bag affixeithwustody seals and any other required
labels/documentation.
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